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INTRODUCTION
Fish is a perishable food conunodity. For in no
other lcind of food is there so much observed evidence
of serious loss, at every stage, frorn harvest to
consutnption and so little documentation of the over ail
proportion of losses as in fish production [ECA1984]
Postharvest losses of fish reach 35%, nearly 25 million
tons, of the world's total catch. The FAO (1984),
estimated that in some developing countries, postharvest
losses of fish exceed those of any other conunodity, often
surpassing 50% of the landed catch. The losses are
highest in the countries whose populations have the loNN est
protein intake. Reducing these losses could increase
protein availability, improve nutritional status, and reduce
.food importation. Exact assessment of postharvest loss
offish is very difficult to quantify in developing countries
because most of the artisanal catch is unrecorded and is
caught by unregistered fishermen (UNIFE1Y1,1988;
BOSTOCK et al, 1987). Additionally, it passes through
many hands on its way from. harvest to consumption. It
has been estimated that 10% by weight, of the world fish
catch is lost through poor handling, processing, storage
and distribution. Losses in small-scale processing are
particularly high and can sometimes account for 40%
(Ames et a1,1991).
An effective approach to increasing the amount of fish
available for consumption is to minimize these substantial
postharvest losses. The reduction of these losses can
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The study examined the sustainability of various indigenous technology in Postharvest fishery operations in
Edo and Delta states. A total of seventy processors were interviewed during the survey through random
selection. The data obtained from the study was analysed by descriptive statistics. Results obtained revealed
that majority of the fish processors within the study areas were married women who were not educated
beyond the first Leaving School Certificate. Most of the fishes processed were bought fresh, while the
commonest method of preserv-ation /processing practiced was smoking The type of processing equipment
used were the Chorkor smoking kiln and the drum smoker while the common source of energy being
firewood. The processing activities within the conununities were found to be profitable. However it was
observed that due to the high cost of processing materials and equipment, the economic growth and standard
of living .was quite love Some recommendations were made to improve the traditional method of fish
preservation and processing.
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be achieved only through improvement in handling,
processing , storage, and distribution of fish [Ames et al
1991 Hence the study looked into the indigenous ways
n which the processors in Edo and Delta states process
their fish vvith a view to improving processes that are
inefficient and sustain the procedure that is presently
effective . Brundtiand's report (1989) Quoter "over the
course of this century, the relationship between human
world and the planet that sustains it had undergone a
profound chmige".It- is therefore ;Advised that we must
collectively stop using up the earth's ecological capital
and begin to draw on the interest we can get from the
sustainable husbandry.
Long [1991] described development which
integrates environmental concerns as the only type of
envirom-nental policy sustainable over the long term as
one that is in harmony with economic objectives. Arising
from this contention, it is thus a challenge to define the
ways and means to achieve this, so that nations do no
have to choose between healthy environment and a
healthy economy. Sustainable development is not in a
-fixed state, but a process of change in which the
exploitation of resources, the direction of investments,
the orientation of technological development and
institutional change are all inharmony and enhance both
current and future potential to meet needs and
ELI I'Y OF INDIGENOUS TEC °LOGY IN POSTHARVEST
S OPEL TIONS IN E 0 AND JELTA STATES, NIGE
as pi ration s [Abolagba 1998, Long 199 1] To achieve
sustainable development of any teclmology requires a solid
back-up from research institutions and the streng-thening
of extension services. 'Therefore the overall objective of
this study is to provide information geared towards the
sustainability of indigenous technology found to be useful
in post-harvest fisheries operations. This will in turn
improve the standard of living of the fishermen and fish
processors. The lapses inherent in the traditional
processing facilities and techniques would also be
ascertained by the study. This will be with a view to
improving upon the various methods of processing and
preservation without discarding the unique traditional
ways of processing their catches.
MATERIALS AND METHODS
SCOPE: The study covered two major fishing camps
in two local government areas of Edo state and three
major conununities in three local government areas of
Delta state, Nigeria. In Edo state, the fishing camps were
the Ijaw camp located in costain waterside in Ovia North-
East local goverminent area. In Delta state, the
communities were Warri comer in Warri North and South
local government areas, Otu-Ogwu water-side in shimili
LGA and Evvulti in Aniocha North and South LGAs.
SAMPLE SIZE AND PROCEDURE: One hundred
AGE DISTRIBUTION OF PROCESSORS
Table : Age Distrib tior
e/Year
16-20
2125
26-30
31-35
36-45
45 and above
of Fish Processors.
Fre uei c
2
5
15
36
12
70_
Source : Survey Data
The age distribution of the fish processors showed that
majority ofthem fall within the age group of 36-45 years,
followed by the age group of 31 -35 years. These represent
51.4% and 21.4 % respectively Tire youth and advanced
age group of 16-30 years and 45 years and above have
low percentages of 7.1 and 17.1 respectively. The
distribution trend could be explained by the rural-urban
migration tendencies of the youths and the limitation olci
age has on energy-sapping activities. (see Table 1)
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well .structured questionnaire was distributed lo pro-
cessors found in the fishing communities stated ear-
lier from *Edo and Delta States who earned about
SO% of their income ,from fish processing. The ques-
tionnaire were then retrieved later during subsequent
visits to the locations-. Only seventy per cent of the
returned questionnaires were found to be useful.
METHOD OF ANALYSIS.. The data obtained was
analysed by simple discuptave statistical methods
such as averages, percentages, etc. These parameters
were used to illustrate the numerous problems affrct-
ing the movement of fish through the distribution
chain which resulted in post-harvest losses and con-
stituting unsustainable practices.
RESULTS AND DISCUSSION.
Seventy number of questionnaire representy 70% that
were properly filled and returned was analysed . The
data generated and discussion are presented hereunder.
BACKGRO"UND INFORMATION:
SEX: Out of the total of seventy respondents, sixty-one
were females while only nine were males. The disparity
in gender disposition could be accounted for by
occupational emphasis. While the demands of fisheries
activities apparently restrict the women to processing,
their male counterparts predominate in the catch.
2.9
7.1
12.4
51.4
17.1
MARITAL STATUS OF FISH PROCESSORS: Analysis
of the questionnaire showed that 80% of the processors
were married, s,vhile 2.9% were unrnarried and 1.4%
divorced. The pattern of marital disposition can be
attributed to maturity of the processors and the
importance that the various communities attached to the
marriage institution.
EDUCATIONAL LEVEL OF PROCESSORS
Table 2: Educational Level of respondents
Educational level Frequency
No formal education
Formal education below primary six
Full primary education passed
Full secondary modem school
Some secondary school [not completed]
Source: Survey data.
Table 2., 22.9% of the fish processors had below the
post secondary school level, 4.3% lacked any formal
education, and 22.9% had below primary education. This
result that fish processing in the area is more of a
traditional occupation which most of the practitioners get
involved in early in life. Also, most educated persons in
the area questioned orally generally preferred white collar
jobs to fish processing.
iVATURE OF FISH AT PURCHASE: The study
revealed that 94.30% of the fish processors purchase
their fish in a very fresh state, 1.4% and 4.3% obtained
theirs in a fresh and fairly fresh states respectively. The
reasons for the high percentage of those that obtained
their raw material in a very fresh state are that many of
them live very close to the fishermen or are married to
the fishermen, who immediately alter their fishing trips,
hand over their catches to their spouses.
Secondly, the processors realize that starting with a
Source: Survey Data.
Percentage
4.3
Table3: PERIOD IN HOURS USED FOR FiSH PROCESSIM
3
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16 22.9
28
8 11.4
16 72.9
very fresh material ultimately leads to a vely good final
product. as quoted by UN1FEM (1988). Ames et al;
(1991) that 'poor quality i-2-tw fish can never produce a
good quality final product."
METHOD OP PROCES'SING /PREPARATION
PRACTICED: The survey showed that abont 68.12%
of the processors use the smoking method only, while
31.8% use a combination of salting, sun drying and the
smoking methods. The reason for the high percentage
of those using the smoking method may be as a result of
cost; occasioned by the fact that most of the materials
needed for smoking are readily available.
DURATION OF TIME tISED' FOR FISH
PROCESSING: Table 3 indicated that 53.5% ofthe fish
processors spent between 8-10 hours daily on processing
their fish, 23.9% between 6-7hours and 22.50%
between 4-5hours,
Time hrs. Percentál_e_
1-2
2-3
4-5 22.50
23.90
8-9 53.50
Above 9
I he reasons adduced tor the seemingly long periods or
processing are that some of the fish are very oily, hence
the level of oil present in them determine the extent of
processing times. Also, the quantity and size of fish go a
long vvay to determine the time actually spent in
processing. Fish that are small in size take lesser time
than those of larger sizes.
Table 4 : rocessi
Type of Equipment
111 t
.requency
Chorkor smoker
Oil drum smoker
Others [specified]
Wire and oauze
Source: Survey Data.
SOURCE OF ENERGY USED BY PROCESSORS:
Table 5 showed that almost all the fish processors
(94.2%) use firewood . The reason for this is not far
fetched as firewood is cheap and readily available .
However the dire consequences of uncontrol use of
firewood on environment e.g the depletion of 'the ozone
layer and global, warming are sufficient to search for
alternatives. Arochukwu (1997), stated that the current
per capita consumption of fuel wood in Nigeria is up to
Table 5:Energy Source Used by Processors:
Source of energy Frequency
Electricity
Charcoal
Fire wood 66
Sun 2
All of the above
Source: Survey Data.
This study showed that only 2.8% of the respondents
use sun as their source of energy. The low use of this
form of energy could be ascribed to the fact that it is
very difficult during the rainy season [the area surveyed
is a rain forest belt of Nigeria] to used the solar energy
for drying purposes.
Source : Survey Data.
° S oki
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I Ift Ut FNUCLNSIIVC: BQUIPM.Livi 115L11: bU%
complained of the difficulties associated with the use of
the equipment listed in Table 4. These problems include
smoke from the wood or oil getting into the eye, sharp
edges of drums and 'wire gauze which inflict injury on
users, accidental burning of smoke houses and processors
houses in extreme cases.
Percentage
1.0m' per annum, implying that the country's current
annual fuel wood requirement is about 88m million. The
extraction of this amount of wood from the rapidly
disappearing vegetation ofNigeria will accelerate the
environmental deterioration of the country."
Percentage
94.2
2.8
OUANTITY OF FRESH FISH PROCESSED PER DA Y.
Table 6 shows that most of respondents (54.2%) , are
able to process between 11-15kg of fresh fish per day
while only 2.9% process between 1-5kg of fresh fish per
day. The study further showed that majority of processors
with more than one smoking equipment process more
fish for sale than those with a single processing equipment,
this is quite understandable.
Table6 :Fresh Fish Processed Per Day
Fre Percentagy
l-5 2 2.9
6-10 3 4.3
11-15 38 54.2
16-20 11 15.2
21 and above 16 22.8
28 40
31 44.3
11 15.7
STORAGE LIFE OF PROCESSED FISH: It was
discovered from the study that 68.6% of the processors
can store their products between 1-2 months while 21.4%
indicated that their products could stay for only 1-4 weeks.
It is observed that 5.7% of the processors could keep
their processed fish for 6-8 months and 2.9% affirmed
that theirs could stay for 8 months to a maximum period
of one year. The processors that indicated a storage life
of between 1-4 weeks of their products were discovered
Source: Survey Data.
The cost of open dnim is far higher than other processing
equipments. It however has the advantage of longer
lifespan which it shared with-the half dnim and wire gauze
CONCLUSION
The need to improve on the smoking equipment by the
processors especially the drum smoking Rign needs
attention. The control the fire and regular turning of fish
being smoked can not be over woked. It was obsenred
that the operation of this oven was to be effectively handled
to aviod health and fire hazard. Due to fuel efficiency,
sufficient air flow within and safety of operation, chorkor
smoking oven is recommended. In addition the Chorkor
oven with in built smoke house protect the products
-from inclement climatic conditions which the traditional
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to deals in oily fish which as a result of rancidity the
products deteriorates very fast and eventually spoilage
sets in due to chemical breakdown of oils and fats
(UNIFEM, 1988).
OPERATIONAL COST OF PROCE,S'SING
MATERIALS EQUIPMENT The inputs in Table 7
revenced the processing materials and equipment. The
values are means derived from the data collected during
the survey.
mud oven often does not have. It is therefore
recommended that if the mud oven is to be utilized
(especially in the southern regions of the country), a
smoke house must be built to control the rain, vermins,
a.nd scavengers around the ovens Which do not make
them sustainabk.t as they are at present. The Chorkor
has a working life of 4-15 years depending upon the
strength of materials used for construction (UN1FEM
1988),
It is pertinent to state that a lot of fish is still being lost
due to lack of proper storage and unhygienic packing
conditions during and after smoking.
It is therefore in a.dviced that processors must be neat in
the handling and processing of their products.
Table 7: Average Cost of Inputs Used in Processing
Inputs Description Quantity Unit cost Total cost Expected life span
Oven Mud oven 5 N350 N1750 3 years
Open drum Iron type 10 1500 15000 7years
Half drum Iron type 5 750 3750 5 years
VVire gauze Iron type 6 1000 6000 6 years
Fire wood 5 bundles 150 750 Per day
Sawdust One sack 50 50 Per day
Fuel Kerosene 1-4 litres Varies Varies Per week
77.12,F77, TTITC.F._(,'S
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